Many natural extracts present antioxidant and antimicrobial propertiesthatcan replace synthetic additives. This study aimed to extract essential oil from Pitanga (Eugenia uniflora L.) leaves and to evaluate its chemical composition, antioxidant and antibacterial activities. The essential oil was obtained by hydrodistillation with a yield of 1.34 ± 0.18 %. The total antioxidant activity was evaluated by the DPPH and phosphomolybdenum methods. The oil presented an IC50 value of 100.96 µL mL -1 and 1503.44 ± 29.48 mg α-tocopherol mL -1 of oil. The major compounds identified by the GC-MS were germacrone (13.57%), spathulenol (7.49%), curzerene (5.31%) and α-cadinol (4.70%). The oil was also evaluated for its antimicrobial activity and was effective against Staphylococcus aureus. These results show that essential oil of pitanga leaves have good antioxidant and antimicrobial activity, being an alternative source of bioactive compounds.
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INTRODUCTION
The growing interest for natural foods and evidence that some synthetic additives may promote health side effects, such as allergies, hyperactivity (Polônio and Peres, 2009 ) and cancer (Botterwercket al., 2000) have increased the demand for natural compounds with similar activities.In this context, natural extracts have been studied as alternative food preservatives in the food industry due to their potential to act as antioxidant (Misharinaet al., 2009 ) and antimicrobial (Pisoschiet al., 2018) agents.In addition, they have been widely applied in perfumery, cosmetic, pharmaceutical and textiles industries (Cavalcanti et al., 2013) . Natural extracts also provide beneficial human health effects (Ibañezet al., 2003) .
Plant extracts are products with high added-value and are composed of a complex mixture of numerous substances which are thermal degradable. The extraction methods considerably influence their quality (Alexandre et al., 2017) . The extraction of bioactive compounds from plants has been carried out by various methods, including alcoholics (Chan et al., 2007) , aqueous (Sivasothyet al., 2011) , hydrodistillation (Mesomo et al., 2013) and supercritical fluids (Mesomo et al., 2012) . Essential oils with high levels of substituted phenols can reduce the oxidation processes of unsaturated aldehydes, even at low concentrations (Misharinaet al.,2009 ). In addition, plant-derived antimicrobials can inactivate microorganisms and enzymes without affecting the nutritional and sensory properties of food (Pisoschiet al., 2018). The major components responsible for the antimicrobial properties of plants EOs are phenolics (flavonoids and non-flavonoids), terpenes, aliphatic alcohols, aldehydes, among others (Pisoschiet al.,
2018).
Fruits and vegetables are known sources of antioxidant and antimicrobial compounds.Eugenia unifloraL., popularly known as Pitanga, Surinam cherry or Brazilian cherry, belongs to the Myrtaceae family and it is native to Brazil and Argentina (Franzonet al., 2018) . Its leaves are used in popular medicine as a tea and have application for the treatment of hypertension, gout, stomach disorders, rheumatism and yellow fever (Denardinet al., 2015) . It also has edible fruits which are widely appreciated in Brazil.
The essential oil obtained from Pitanga leaves is used by the cosmetics industry; however, its commercial application is still limited (Franzonet al., 2018). Victoria et al. (2013) showed that it has antidepressant and antioxidant properties. The authors suggested that it can be used for the development of phytomedicines due to the modulation of serotoninergic and adrenergic systems. Additionally, the biological activities of E. uniflora as antihypertensive, anti-rheumatic, antifungal, diuretic, among others, have been reported in the literature (Bezerraet al., 2018) .
Ethanolic extract of Eugenia uniflora L. leaves characterized by HPLC showed that quercetin and quercitrin were the major components, while chlorogenic acid and gallic acid were the least abundant (Cunha et al., 2016) . The presence of polyphenolic compounds, such as quercetin, quercitrin, isoquercitrin, luteolin and ellagic acid, may be responsible for its beneficial effects as cytotoxic and antioxidative (Cunha et al., 2016) .These studies evidence the relevance of this material for pharmacological (Bezerraet al., 2018) and food applications.Consequently, it is important to conduct more studies to identify alternative sources of extracts with high contents of bioactive compounds, such as Pitanga leaves.
The main objectives of this study were to evaluate the chemical composition, antioxidant activity and antibacterial activity of essential oil of Pitanga (Eugenia unifloraL.) leaves obtained by the hydrodistillation process.
MATERIAL AND METHODS

SAMPLE PREPARATION
The pitanga (Eugenia unifloraL.) leaves were collected in the region of Palmeira (State of Paraná, Brazil). They were dried in an air circulation oven at 303.15 K ± 2 K until reaching a moisture content of 10.28 ± 1.05 %. The dried leaves were ground in a food processor and 
where is measured as the aqueous phase volume (mL), is the water density
) and is the sample mass (g).
HYDRODISTILLATION
The hydrodistillation technique was employed to extract the volatile oil from the dried sample using a Clevenger-type apparatus according to the method recommended by Brazilian Pharmacopeia (Farmacopéia, 1999).A total of 30 g of dried leaves were homogenized and placed in a 1000 mL round-bottom flask with 500 mL of distilled water. The preparation was boiled for 180 min at atmospheric pressure (93.50 kPa). The oil obtained was separated and dried over the minimum amount of anhydrous sodium sulfate to remove traces amount of moisture. The essential oil was stored at 278.15 K ± 2 K until further analysis.
GAS CHROMATOGRAPHY-MASS SPECTROMETRY
GC-MS analysis was carried out using a gas chromatograph (Agilent® 7890A) coupled to a mass selective detector (Agilent® 5975C) in EI mode at 70 eV with a nonpolar 
where y is the carbon number of the standard to the left of the peak of the evaluated compound, z is the carbon number of the standard to the right of the peak of the evaluated compound, t (r)x is the retention time of the subject compound (min), t (r)y is the standard retention time on the left (min), and t (r)z is the retention time of the right standard (min).
ANTIOXIDANT ACTIVITY
DPPH spectrophotometric assay
The antioxidant activity was determined following the procedure described by Mensoret al. 
The antioxidant activity was also expressed as the half-maximal inhibitory concentration (IC 50 ), defined as the concentration (µL mL −1 ) of oil required to inhibit the production of radicals by 50%.
Phosphomolybdenum reducing method
The total antioxidant activity was determined by the spectrophotometric method involving phosphomolybdenum reduction, as described by Prietroet al. 
RESULTS AND DISCUSSION
EXTRACTION YIELD
The fresh leaves of pitanga presented humidity of 60.00 ± 1.22 wt% and were dried until 10.28 ± 1.05wt% of humidity. The dried leaves were used to obtain the essential oil (EO) by hydrodistillation. The yield of pitanga EO was 1.34 ± 0.18 wt% on a dry basis.
CHEMICAL COMPOSITION
The compounds identified by GC-MS analysis of the pitanga leaves essential oil are presented in Table 1 . 17 compounds were identified, which represent, on average, approximately 55 % of the oil mass. The major compounds identified in the volatile fraction of the oil were germacrone (13.57 %), spathulenol (7.49 %), curzerene (5.31 %), α-cadinol (4.70 %), shyobunone (4.16 %), β and γ-elemene (6.15 % in total), cis-jasmone (2.91 %) and cubenol (2.92 %). aureus is a Gram-positive bacterium which is more sensitive to the antibacterial action of essential oils, compared to Gram-negative bacteria (Nikaido andVaara, 1985 , Vaara, 1992 compounds and quantities found).
Therefore, the application of the EO of pitanga leaves in foods may be interesting to prevent S. aureus growth, which is a bacterium that causes staphylococcal food poisoning, a form of gastroenteritis with rapid onset of symptoms.
CONCLUSIONS
The essential oil of pitanga leaves presented high antioxidant activity and contained chemical compounds with proven antioxidant and antimicrobial properties. Additionally, it hadan antimicrobial effect against the pathogenic bacterium Staphylococcus aureus. This oil has the potential to be applied in various products as a natural antioxidant and antimicrobial. 
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